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(57) Pecpepar: 

M3o6peTeHne othochtca k ycTpotfcTBaM Ana 
ro4>pnpoBaHHH nucTOBoro MaTepnana MeiOAOM 
rn6KM n MoxeT 6biTb ncnonbaoBaHO npw 
npon3B0flCTBe nerKoro 3anonHMTenn fxnn 
MHorocno^Hbix naHe/iefi. ycTpo&cTBo coAepwuT 
cudeMy BepXHux 6 m hh>khmx 7 nyaHCOHOB, 

Ka>Kflafl M3 KOTOpblX BbinOJIHeHa H3 OflMHaKOBblX 

nnocKnx c£opMyK>Lnnx aneMeHTOB b bma© 
napannenorpaMMOB, wapHMpHO coeAHHeHHbix 
oamh c ApyuM no mx CTopoHaM n o6pa3yK)mnx 
rocppupoBaHHyK) noBepXHOCTb. B3anMHaa 
opueHTaunq BepxHefl m HH>KHeft cucreMbi 
nyaHCOHOB ooecneHi/iBaeTcn BepxHUM m hhjkhmm 

0MKCaTOpaMM, BbinOJlHeHHblMM B BMA© 
MHOr03BeHHMKOB, COCTOflli^VIX H3 njlOCKHX 
3/ieMeHTOB 12 H 11, UUapHMpHO COeAHHeHHblX 

Apyr c ApyroM c o6pa30BaHneM rocppa. BepxHwtf 

M HHWHUPi 4)MKCaTOpbl coeAMHeHbi nOCpeflCTBOM 
l^H/lMHAP^^eCKMX LiJapHMpOB C CUCTeMOM 

BepXHux 6 i/i hhjkhhx 7 nyaHcxDHOB 

COOTBeTCTBeHHO. Ha nOBepXHOCTM 

MHoro3B6HHkiKOB 3aKpenjieHbi ynpyme 
oneMeHTbi 9,10. npMBOA cucTewi nyaHCOHOB 
Bbino/iHeH b BMAe pasi^eMHOfi BaicyyMHo8 
KaMepbi, o6pa3yeMOM MeujKOM ki3 
ra30HenpoHni^aeMoro MaTepna/ia c 

B03MOKHocTbio repMeTK3ai4wn ee co ctodohw 
noAann 3aroTOBKn 34 b pa6oHyio 30Hy MejKAy 
sepXHefl n HHWHetf cncTeMOfl nyaHCOHOB. B 
npoLjecce 0opwioo6pa3OBaHna 
BaKyyMnposaHUfl BaKyyMHaa Kaiuepa noBTOpner 
KOHTyp BepXHux 6 u 7 hh>khhx nyaHCOHOB. Y3en 
noA"beMa eepXHei* cuoreMbi nyaHCOHOB 



BbinoriHeH b bmag np*MoyronbHofl paiwbi, 
cocTOHinetf ki3 nonepennHbi, nonepe^Hbix h 
npoAO/ibHbix HanpaB/iflioujbix n mapHnpHo 
coeAHHeH c BepxHeR cwcTeMOfl nyaHCOHOB 6 
nepe3 yanbi cKonb>KeHnyi n HenoABWKHue y3nu. 
Kpowe Toro, OAHa H3 ctodoh paMbi uMeeT 
B03MO>KHOCTb B03BpaTHO-nocTynaTeribHoro 
nepeMemeHHf? b ruiocKOCTH paMbi b npoLjecce 
0opMOo6pa3OBaHHfl, cneayq 3a n3weHeHMew 
nonoweHkm nepeAHeB kpomkh BepxHefl cucTeMbi 
nyaHCOHOB oTHocmenbHo nnocKocTM CTona. 
npMBOA noAteMa BepxHefl cucieMbi nyaHCOHOB 

C 4)MKCaTOpaMW BbinOJIHeH C B03MO)KHOCTbK) 

noA^>eMa - noBOpora paMbi BMecre c cucTeMOM 
sepxHux nyaHCOHOB oth ocm Ten b ho ocm, 
napannenbHOM oahom ms ee ctopoh. ycTpoftcTBO 
no3BonfleT noBbicwTb nponsBOAHTe/ibHOCTb m 
KanecTBo n3AennW npn cHM>KeHHM era 

MaTepUanoeMKOCTM M CTOMMOCTM OCHOBHblX 

ysjioB. 1 3.n.ctMibi, 9 nn. 
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(54) APPARATUS FOR CORRUGATING SHEET MATERIAL 



(57) Abstract: 

FIELD: equipment for corrugating sheet 
materials by bending, possibly manufacture 
of light fillers for laminate panels. 
SUBSTANCE: apparatus includes systems of 
upper 6 and lower 7 punches. Each system 
consists of identical flat shaping members 
in the form of parallelograms jointly 
connected one with another along their sides 
and forming corrugated surface. Mutual 
orientation of upper and lower systems of 
punches is provided by means of upper and 
lower stoppers in the form of multiple-link 
units having flat members 12,11 jointly 
connected one with another for forming 
corrugation. Said upper and lower stoppers 
are connected by means of cylindrical hinges 
with systems of upper 6 and lower 7 punches 
respectively. Elastic members 9,10 are 
secured to surface of said multiple-link 
units. Drive unit of punch systems is in the 
form of detachable vacuum-chamber formed by 
bag of gas-tight material with possibility 
of sealing said chamber at side of blank 
feed to working zone between upper and lower 
punch systems. At process of shaping- 
vacuumizing said vacuum chamber follows 
contour of upper 6 and lower 7 punches. Unit 
for lifting upper punch system is in the 
form of rectangular frame having cross 



pieces, cross and longitudinal guides, and 
it is jointly connected with system by means 
of sliding units and stationary units. One 
side of frame may perform reciprocation 
motion in plane of frame at shaping process 
according to change of position of front 
edge of upper punch system relative to table 
plane. Drive mechanism for lifting upper 
punch system together with stoppers provides 
possibility of lifting and rotating frame 
together with upper punch system relative to 
axis parallel to one of its sides. EFFECT: 
enhanced efficiency, high quality of 
articles, lowered material consumption and 
reduced price of main units. 2 cl, 9 dwg 
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H3o6peieHne othocmtcs k ycTpoftcTBaM Ann 
r<xt)pnpoBaHHfl zincTOBoro MaTepnana mstoaom 
rvi6KM m MOJKeT 6t>iTb Mcnonb30BaHO npw 
npowaBOACTBe nerxoro 3anonHMTenn Ann 
MHorocnoftHbix naHeneft. 

H3BecTHO ycTpo^cTBO Ann n3roTOBneHnn 
3nr3aroo6pa3Horo rexfcpa, coAepwamee 
B03BpaTHonocTynaTe/ibHO nepeMemaeMbie no 
ocHOBaHHio b HanpaanHJou^nx 0opMyK3ii^ne 
aneMeHTbi, pacno/io^ceHHbie no ooe cTopoHbi ot 
4>opMyeMoro MaTepnana [1]. 

H eAOCTaT jca m m AaHHoro ycTpoficTBa 
nannfOTcn cnowHOCTb ero KOHCTpyiajMM, BbicoKan 
TpyAoeMKOCTb M3roToaneHMfl qbopMyiomMX 

3/ieMeHTOB, a TaKJKe HeB03MO)KHOCTb 

M3roToaneHnn 3nr3aroo6pa3Horo rocppa c 
6onbUJOM aMruiMTyAOM SMraarooGpasHbix /imhum. 

HsBecTHO ycTpoftcTBO Ann rocfcpMpoBaHMn 
nucTOBoro MaTepnana coAepaomee CMcreMy 

BSpXHUX M HVOKHMX nyaHCOHOB, yCTaHOB/ieHHblX B 

Kopnyce no ooe ctopohw ot saroTOBKM, m 
MMewiMee npuBOA 8 BMfle nopuiH* [2). 

HeAOCTaTKOM AaHHoro ycTpo&CTBa aanHioTcn 
HH3Koe KanecTBo rcxfcpMpOBaHHoro usAe/iMfl, TaK 
KaK b pe3yribTaTe TpeHun Me>KAy BHyTpeHHefl 
noBepxHocTbio KOpnyca n nnocKMMn 
4>opMyK)inMMH oneMeHTaMn b BMAe 
napannenorpaMMOB ycunne 

C|XDpMOO6pa30BaHHfl CO CTODOHbl 3JieMeHTOB Ha 

saroTOBKy pacnpeAenneTcn HepaBHOMepHO no 
ee nnoinaAM, hto oTpaxaeTcn Ha KanecTBe 
ro^pupoBaHHoro M3flennn. 

H3BecTHo ycTpoPtcTBo Ann ro0pMpOBaHkin 
neHTOHHoro MaTepnana, coAepwamee BCTpeMHo 
m B03BpaTHo-nocrynaTenbHo nepeMemaeMbie no 
daHMHe b HanpaannjOLUHX AepwaTenM co 

CMOHTMDOBaHHblMM B HUX Cf)OpMyKXJ4MMM 

oneMeHTaMU c ho>kom h cf>MKCnpyHDU4MMn 
aneMeHTaMM, pacnonoweHHbiMM no o6e 
dopoHbi ot qbopMyeMoro MaTepnana, 

CHa6>KeHHOe BTOpbIM 4)OpMyK5ll^MM 3J1 6M6 HTOM C 

hojkom, saKpenneHHbiM b fxep^arene c ApyroB 
CTopoHbi MaTepHana OTHOcnTe/ibHo nepBoro 
0op My libera sneMem-a [3]. 

HeAOCTaTKaMH yKasaHHoro ycTpoftcTsa m 
cnocooa ero paooTbi nannioTCfl cnowHOCTb 

K0HCTpyKI4HM <#MKCMpyK)mHX M Cf)OpMyK)LHMX 
3/ieMeHTOB, COCTOnLUMX M3 OOJlbLLIOrO 
KOJlMHeCTBa HOJKeB, CJ10)KHOCTb pa6oHnx 
ABH>KeHH« , HeB03MO>KHOCTb H3rOTOBJieHHn 

KanecTBeHHoro 3nr3aroo6pa3Horo rocfcipa, TaK 
KaK cnoco6 npeAycMaTpuBaeT BbiTnwKy 
MaTepnana 3aroTOBKH, hto BeAeT k HapyiueHHK) 
BHyTpeHHew crpyKTypbi MaTepHana. 

B KanecTBe npoTOTwna BbtopaHo nsBecTHoe 
ycTpoC^cTBo Ann rocfcpMpoBaHMn nucTOBoro 
MaTepnana, coAeparamee cucTeMy BepXHMX m 
hm>khhx nyaHCOHOB, ycTaHOBJieHHbix b Kopnyce 
no o6e ctopohw ot 3aroTOBKM m nMeiotunx 
npkiBOA b BHAe pa3*beMHO^ BaKyyMHOM KaMepbi, 
)KecTKne cpMKcaTopbi qbopMbt, BbinonHeHHbie b 
BMAe nnuT c (fcopMofi pa6onefi noBepxHOCTH, 
cooTBeTCTByioinefc nepBOHananbHof^ 4)opMe 
cucTeM nyaHCOHOB, npuBOA noAbeMa BepxHero 
c|DHKcaTopa n BepXHefl nacTM KOpnyca, 

BbinOHHeHHblK B BklAe CHJlOBblX L^kUlklHApOB, 

ycTaHOBJieHHbix Ha ocHOBaHHM [4]. 

Cnoco6 pa6oTbi ycTpoKcTBa BKJuonaeT b 
ce6fl cneAy»ou^Me onepai^nn: noA>eM b KpafiHee 
BepxHee nono>KeHne BepxHeR nacTM KOpnyca 
BMecTe c Bepxnefl cuctcmoK nyaHCOHOB m 
BepxHero qbuKcaTopa c|)opMbi. Ha noBepxHocTb, 
o6pa30BaHHyio nviHnnMM BbiCTynoB HVDKHef^ 
cucTeMbi nyaHCOHOB, yKnaAbmaeTCfl nucTOBan 
3aroTOBKa. BepxHnn nacTb Kopnyca onycKaeTc^ 
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m npwKMMaeTcn nepes repMeTHMHW^ xcyr k 
HvuKHefl, oAHOBpeMeHHO c stum onycxaeTcn 
BepXHMM cfcMKcaTop 4»pMbJ w npvwcuMaeT naKeT, 
cocTonuiuft M3 BepxHe^ cucTeMbi nyaHCOHOB. 

JlMCTOBOfl SarOTOBKM M HVDKHefl CMCTeMbl 

nyaHCOHOB k HuxHeMy 4)MKcaTopy 4>opMbi. (lpn 
3tom npoMCxoAMT opvieHTai^Mn sepxHef^ w 
HH)KHe« cvicTeMbi nyaHCOHOB no wecTKMM 
0viKcaTopaM 0opMbi n repMeTH3ai^nn 
BaKyyMHofl KaMepbi. 3aTeM cucTeMbi nyaHCOHOB 

OCB060)KAaH3TCfl OT )KeCTKMX HOCVITeneft CflOpMbJ 
- <$HKCaTOpOB, nponcxoAUT noAbeM CHCTeM 
nyaHCOHOB HaA hvdkhum cpuKcaTopoM n noAbeM 
BepxHero (pmcajopa 0opMbi. H3 BaicyyMHoft 
KaMepbi OTtOHkiBaeTcn BosAyx, BcneACTBvie nero 
noA Ae^CTBueM aTMOccpepHoro AaB/ieHMfl 
(JjopMyioiuvie aneMeHTbi cucTeM nyaHCOHOB 
M3rn6aioT 3aroTOBicy no nnHMSM BbiCTynoB 
HMJKHe^ cucTeMbi nyaHCOHOB m nnHMnM snaAMH 
BepxHefi cucTeMbi nyaHCOHOB. Ha 
3aKniOHMTenbHOM STane BaKyyMHan KaMepa 
coeAUHneTcn c aTMOccfeepofi. BepxHnn nacTb 
KOpnyca BMecre c BepxHeii CMcreMoCt nyaHCOHOB 
npuBQAMTcn b KpaflHee BepxHee nonojKeHne, m 
roTOBoe M3Aenne n3BneKaeTca m ycTpoftcTBa. 
rioAteM n onycKaHMe BepxHee MacTn KOpnyca n 
)KecTKvix cf)MKcaTopoB cf)opMbi ocyu^ecTB/ineTcn c 

nOMOU4bK) CMCTeMb! nHeBMOL4HnHHAPOB. 

HeAOCTaTKaMH AaHHoro ycTpoftCTBa 
«BnnK)Tc«: cnoxHOCTb ero KOHCTpyKi^MH, 
BbicoKan MaTepManoeMKOCTb, 6onbiuoe 

KOnMMeCTBO paGOMHX ABH>KeHMR, BblCOKSP 

TpyAoeMKOCTb M3roTOB/ieHnn c$)HKcaTOpoB 
c|x)pMbi, OTcyTCTBHe MexaHHSMa Ann 
pacTn>KeHMn ct>opMyioiMe« ocHacTKM b 
HananbHoe nonoKeHMe, b pe3ynbTaTe nero 

BOSHMKaeT CnO)KHOCTb CO B3aMMHO« 

opueHTauwe^ >KecTKHx qbMKcaTopoB QbopMbi m 
cucTeM nyaHCOHOB, hto b kohohhom cneTe 
Bnn$ieT Ha KanecTBO roroBoro M3Aennn. 

flaHHoe n3o6peTeHne peniaeT 3aAann 
noBbiLueHMA KanecTBa roct>pnpoBaHHbix A©TaneM, 

HaAe>KHOCTH H npOH3BOAHTeribHOCTM 

ycTpoRcTBa, a TaioKe cHM>KeHMfl 
MaTepnanoeMKocTM h t py AoeM kocth ero 
n3roToaneHnn. 

nocTaaneHHan uerib AocTMraeTCP TeM, hto 

yCTpO^CTBO COAepJKMT CMCTeMy BepXHMX w 

hvdkhhx nyaHCOHOB, Ka>KAafl H3 kotopwx 
BbinonHeHa M3 oAMHaKOBbix nnocKMx 
cpopMyioLnwx aneMeHTOB b BHAe 
napannenorpaMMOB, tuapHnpHO coeAHHeHHbix 
oamh c APyrHM no hx CTOpOHaM h o6pa3yK)U4nx 
roqbpHpoBaHHyra noBepxHocTb. BepxHHii h 

HHKHH^ Cf)HKCaTOpbl BbinonHeHbi B BHfle 
MHOr03BeHHHKOB, COCTOflU^MX H3 nnOCKMX 

aneMeHTOB, tuapHMpHo coeAHHeHHbix Apyr c 
ApyroM c o6pa30BaHneM roqbpa. BepxHH^ h 
hhkhhC^ ctMKcaTopbi coeflMHeHbi nocpeACTBOM 

L^MnMHAPHHeCKHX UJapHMpOB C CHCTeMaMH 
BepXHMX M HH>KHMX nyaHCOHOB COOTBeTCTBeHHO. 

Ha noBepxHocTb 0nKcaTopoB 3aKpenneHbi 
ynpyrwe aneMeHTbi. Pa3beMHan BaKyyMHan 
KaMepa BbinonHeHa b BMAe MeujKa H3 
ra30HenpoHMi4aeMoro MaTepviana c 

B03MO)KHOCTbK) repMeTH3ai4HM ee CO CTOpOHbl 

noAann 3aroTOBKM b pa6onyKD 30Hy Me>KAy 
BepxHefl m HMKHeR cMCTeMof^ nyaHCOHOB. B 
npoLiecce qt)OpMoo6pa30BaHkin 
BaKyyMMpoBaHkin BaKyyMHan KaMepa noBTopneT 
KOHTyp BepXHMX m hm>khmx nyaHCOHOB. Ysen 
noAteMa BepxHee CMCTeMbi nyaHCOHOB c 
cfinKcaTopaMM BbinonHeH b BMAe npnMoyronbHoR 
paMbi, cocTaaneHHOM M3 TpyGnaTbix aneMeHTOB 
c B03M0>KH0CTbK) noAbeMa - noBOpOTa paMbi 
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BMecTe c cmctcmom BepxHMX nyaHcoHOB 
oTHOCMTenbHO ocm, napannenbHOfl oahoH M3 ee 
CTopoH. PaMa c noMombio QjapHMpoB coeAMHeHa 
c BepxHeft cm ore mom nyaHCOHOB. Oah3 M3 
Tpy6MaTboc HanpaarmiomMX paMbi mmsgt 
B03MO)KHOCTb B03BpaTHO-nocTynaTejibHoro 
nepeMeu^eHHfl b nnocKoc™ paMbi b npotjecce 
0opMOo6pa3OBaHHfl, cneAya 3a hsm e h e hm sm 
no/io)KeHM« nepeAwevi kpomkh BepXHefl CMCTeMbi 
nyaHcoHOB OTHoctrrejibHo nnocKocTM crona. 

flnn noBbiujeHM« KanecTBa 
nsroTaannBaeMoro 3nr3aroo6pa3Horo roo>pa 
npeAnaraeTcn btodom Bapnam 
cfiopMOo6pa3yK)mero yana, KOTOpufc omHMaeTcn 

T6M, MTO BepXHflfl U HkDKHflfl CMCTeMbi nyaHCOHOB 

coflepJKaT AononHMTeribHbie 4rc>pM03aAaiotHMe 
cHCTeMbi BepXHux m hmxhmx nyaHcoHOB, Ka>Kfla« 

H3 KOTOpblX LUapHUpHO COeA^HeHa C BepUJMHaMU 

HM>KHe^ CMCTeMbi nyaHCOHOB n BnaaMHaMM 
BepxHew CMcreMbi nyaHcoHOB cooTBeTCTBeHHO, c 
BosMOKHOCTbK) nx npMjieraHM* k noBepxHocTM 
3aroTOBKM Ha Bcex STanax <fcopMOo6pa30BaHMfl. 

CyiUHOCTb M3o6peTeHna noflCHaeTca Ha o>Mr. 
1-9, r^e Ha o>ir. 1 noKa3aHa roTosan AeTanb - 
3i/ir3arooopa3HbiB roo>p; Ha 0nr. 2 noiosaH 
o6l4M« bma ycTaHOBKH* Ha cfcur. 3 noKa3aH bma 

HH>KH6M CMCTeMbi nyaHCOHOB c 4>MKcaTOpaMM; Ha 

cfwr. 4 - cpparMeHT cucTewbi nyaHcoHOB; Ha cjwr. 
5 noio3aHa cxeMa opueHTai^nn BepxHefl m 
HM)KHeK CMCTeMbi nyaHcoHOB no cpMKcaTopaM, a 
TaioKe KpenneHMe rpe6Hefi BepxHMX <£MKcaTopoB 
k yanaM cKonb)KeHMfl: a) nepeA 
4x?pMoo6pa30BaHMeM; 6) b npoi^ecce 
0>0pMoo6pa3OBaHMP; Ha <pw. 6 noKa3aHa cxeMa 
BaKyyMHoR KaMepbi; Ha o>ir. 7 - nonepenHoe 
ceneHne yorpoMCTBa: a) b MOMeHT yKnaAKM 
3aroTOBKM, 6) b 3aMKHyTOM BMfle nepeA 
o>opMOo6pa30BaHMeM; b) b 3aMKHyTOM BMAe b 
KOHL\e 4)opMoo6pa30BaHMR; Ha o>Mr. 8 - 
npMHi^MnManbHa^ cxeMa o>opMoo6pa30BaHMH 
AeTa/in: a) 6e3 AononHMTenbHOft" 
c£opM03aAaK>meM CMCTeMbi nyaHcoHOB; 6) c 
AononHMTenbHofl c£opM03aAaK>me8 cmctcmoR 
nyaHcoHOB; Ha o>ir. 9 noKa3aH 4>parMeHT 
0>opMoo6pa3yioii^ero y3/ia c Aono/iHMTeribHOM - 
4x>pM03aAa»OL^eR CMCTeMofl eepxHMX m hmjkhmx 
nyaHcoHOB 6e3 cucreMbi opneHTau,nw. 

Ha o>Mr. 1-9 L^cfcpaMM ooo3HaHeHbi 
cneAyioLi^Me no3ML\MM: 1 - 3Mraaroo6pa3Hbie 
nMHUM BbicTynoB roo>pa; 2 - 3Mr3aroo6pa3Hbie 
nMHMM BnaAMH roo>pa; 3 - nMjioo6pa3Hbie jimhmm 
roo>pa; 4 - cpopMywu^Me 3JieMeHTbi (nyaHCOHbi); 
5 - UMJiMHAPunecKMe LuapHMpw; 6 - BepxHflfl 
cMCTeMa nyaHcoHOB; 7 - hmjkhh* cucTeMa 
nyaHcoHOB; 8 - oron; 9 - ynpyn/iB onehnem 
cf)MKcaTopa BepxHeW CMCTeMbi nyaHCOHOB; 10 - 
ynpyrMfi aneMew o>MKcaTopa HMXHetf CMCTeMbi 
nyaHcoHOB; 11 - npHMoyronbHbifl 3/ieMeHT 
0MKcaTopa HM>KHef^ CMCTeMbi nyaHcoHOB; 12 - 
npflMoyronbHbiM aneMeHT o>MKcaTopa BepxHetf 
CMCTeMbi nyaHCOHOB; 13 - nonepeHMHa paMbi; 14 
- npOAonbHafl HanpaanaioLMafl paMbi; 15 - 
3aAH^fl nonepeHHaa HanpaBrmiomafl paMbi; 16 - 
noABM)KHaji nonepe^Hafl Hanpaansioii^an paMbi; 
17 - nepeAHflfl HanpaanfiioiAaw HM>KHeR CMCTeMbi 
nyaHcoHOB; 18 - 3aAH*a HanpasnwiOLnafl HM>KHeW 
CMCTeMbi nyaHcoHOB; 19 - y3en npoAonbHoro 
CKOJibKeHMfl; 20 - y3en nonepe^noro 
ckoji b)Ke h m yi ; 21 - LjeHTpanbHbifi y3en; 22 - 
ywKo; 23 - noAHJMnHMK CKO/ib>KeHM«; 24 - 
ynopHoe Koribuo; 25 - noMaioujiMficfl noAKOc; 26 - 
AByx3BOHHbiM LiiapHup; 27 - CTOMKa; 28 - MeiiJOK 
BaKyyMHOM KaMepbi M3 rasoHenpoHMi^aeMoi^ 
tiohm; 29 - repMeTMSMpyiomMe npo0MJiM; 30 - 
KonneKTop; 31 - rM6Kafi Tpy6ica; 32 - 
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Aono/iHMTenbHaa cfxDpM03aAafou^an CMCTeMa 
BepxHMX nyaHCOHOB; 33 - AonanHMTejibHaa 
4x>pM03aAaK)U4an CMCTeMa hmkhmx nyaHCOHOB; 
34 - jwcTOBafl 3aroT0Bica. 

Ha 4)Mr. 1 K3o6paxeH 4>panvieHT AeTanM b 
BMAe 3Mr3aroo6pa3Horo roc^pa, nonynaeMoro M3 

OnOCKOM nMCTOBOft 3arOTOBKM C nOMOli^bK) 

saflBnneMoro ycTpo&CTBa. Oh MMeeT 
3Mr3aroo6pa3Hbie jimhmm BbicTynoB 1, 
3Mr3aroo6pa3Hbie jimhmm BnaAMH 2 m 
nnnoo6pa3Hbie timhmm 3, coeAH h h K)U4Me 
BepaiMHbi 3Mr3aroo6pa3Hbix jimhmm BbicTynoB 1 m 
BnaAMH 3. 

Ha o>Mr. 2 noKa3aH o6mMfl bma ycTpo^CTBa. 
ycTpOMCTBO cocTOMT M3 <fcopMOo6pa3yiomero 
y3Jia, o6pa30BaHHoro BepxHeM 6 m hmkhc^ 7 
CMCTeMa mm nyancoHOB. CMCTeMbi nyaHCOHOB 

COCTOflT M3 nJlOCKMX 0>OpMyK)U^MX aneMeHTOB 

(nyaHCOHOB) 4 b BMAe napanxie/iorpaMMOB, 
coeAMHeHHbix APV c APyroM ujapHMpaMM 5 no 
BceM CTOpoHaM (cm. (j)Mr. 4). CMCTeMa hmxhmx 
nyaHCOHOB /ie>KMT Ha nnocKOCTM cTona 8, a 
CMCTeMa BepxHMX nyaHCOHOB pacnono>KeHa HaA 

HeC^ M OpMeHTMpOBaHa OTHOCMTeJtbHO HMKHeft 

CMCTeMbi nyaHCOHOB no o>MKcaTopaM. HmjkhmA m 

BeDXHMfl (JiMKCaTOpbl BbinOJIHeHbl B BMAe 

MHoro3BeHHMKOB, cocTonii^Mx M3 npflMoyroribHbix 
aneMeHTOB 1 1 m 1 2 cooTBeTCT Be h ho , tuapHnpHO 
coeAMHeHHbix Apyr c APyroM c o6pa3osaHMeM 
riMHeMHoro roojjpa, a Taiwe tuapHMpHo 
coeAMHeHHbix c CMcreMOM hmjkhmx 7 m BepxHMX 6 
nyaHCOHOB cooTBeTCTBeHHO, npM stom na 
noBepxHocTM o>MKcaTopoB 3aKpenneHbi ynpyme 
3/ieMeHTbi 9, 10 (cm. o>Mr. 3 m cjwr. 5). Y3eji 
noAbeMa BepxHeK CMCTeMbi nyaHCOHOB 
BbinonHeH b BMAe paMbi, o6pa30BaHHO^ 
nonepe^MHoft 13, TpyonaTbiMM npoAonbHWMM 
HanpaBJinioLMMMM 14 m nonepeHHoi^ 
HanpaBnflKHuetf 15. Ha npoAonbHbix 
HanpaBnflHDLi^MX 14 Ha yanax npoAonbHoro 
CKonb>KeHMn 19 3aKpenneHa noABMXHan 
nonepeHHan HanpaBnaioii^afl 16. Ha nonepennoM 
HanpaB/iflioii^e^ paMbi 15 m noABMKHOM 
nonepeHHoW HanpaB/iRioineW 16 pacnono>KeHbi 
HenoABM>KHbie (i^eHTpanbHbie) y3Tibi 21 m 
noABM>KHbie ysnbi CKojibJKeHun 20. UempaJibHbie 
y3Jibi n y3/ibi CKOJibweHun mapHnpHO coeAMHeHbi 
c npflMoyrojibHbtMM aneMeHTaMM 4)MKcaTopoB 12 
BepxHeM CMCTeMbi nyaHCOHOB 6 nocpeACT bo m 
yiueK 22 m UMnMHApMMecKMX LuapHnpoB 5 (cm. 
Pmc. 5). Ha npoAonbHbix Hanpaannioi^MX paMbi 

14 CTOfiT ynopnbie KOJibua 24, orpaHMMMBaioiMMe 
pacTfl>KeHMfl cMCTeM nyaHCOHOB 6 m 7. 
JloMatOLUjMftcH noAKOC 25, noAA©P>KHBaeT paMy c 
BepxHeM CHCTeMotf nyaHCOHOB b Kpaf^HeM 
BepxHeM nonojKeHHM. Ha BepiuMHax (JjMKcaTopoB 
HMJKHeM CMCTeMbi nyaHCOHOB 7 no nepeAHefi m 
no 3aAHefi KpoMKe TaioKe ujapHMpHO 3aKpenneHbi 
HenoABM>KHbie (ueHTpa/ibHbie) ysnbi m 

nOABM>KHbie y3Jlbl CKOJI b>KeH Mfl, Hepe3 KOTOpbie 

npoxoAMT nepeAH«fl 17 m 3aAHflfl 18 
HanpaanflioiMMe HMWHefl CMCTeMbi nyaHCOHOB 7. 
HanpaBJi«ioina5i 17, saKpenneHHaa no nepeAHeM 

KpOMKe HMWHefl CMCTeMbi nyaHCOHOB 7 CJiy>KMT 

Ana pacTflxeHMH CMCTeM nyaHCOHOB b 
HananbHoe pacTHHyToe nono>KeHMe. Yanbi 
nonepeHHoro cKOJibweHMH 20, pacnono)KeHHbie 
na 3aAHef^ nonepeHHofl HanpaBnnioiMe^ paMbi 

15 m Ha 3aAHeft Hanpaan^ioLL\e^ hm^khcm 
CMCTeMbi nyaHCOHOB 18, CBH3aHbi APyr c ApyroM 
AByxsBeHHbiMM LuapHnpaMM 26 (cm. cfcMr. 7). 

HanpaanHioiMMe 15 m 18 no 3aAHeC^ KpoMKe 

CMCTeMbi BepXHMX M HMJKHMX nyaHCOHOB 

cooTBeTCTBeHHO bxoa^t b BepTMKanbHbie na3bi 
CToeK 27, 3aKpenneHHbix Ha CTOJie 8 m 
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orpaHUMUBatomux nepeMeu^eHne BepxHePi m 
HWKHeB CMdeMbi nyaHCOHOB Ha nnocKocTM 
crona b npOAO/ibHOM HanpaB/ieHMM. 

CMCTeMbi BepXHMX M HWKHHX nyaHCOHOB 

3aKntOMeHbi b BaicyyMHyio KaMepy (4)nr. 6) b BHfle 
Mewxa 28 M3 raaoHenpoHvii^aeMoro Maiepnana, 
3aKpenneHHoro Ha HapyxcHbix noBepXHocmx 

CMCTeM BepXHMX M HMWHMX nyaHCOHOB M 

aaMbiKaeMoro, co CTOpoHbi noflann aaroTOBKM b 
paoonyto 3ony, pesuHOBbiMM 

repMeTH3npy»OLUMMM npo4>nrmMM 29, 
o6pa3y»oi4viMn re pM eTMH Hwii 33mok. 
BHyTpeHHAR nonocTb BaKyyMHOM KaMepbi 
coeA^HneTCfl c Ko/ineicTopoM 30 m BaKyyMHbiM 
HacocoM Mepe3 cMcreMy TpyooK 31 . 

Ha <$)nr. 8 noica3aHa npnHi^nnnanbHaR cxeMa 
cJx>pMOo6pa30BaHnn ^eTa/in: a - 6e3 
AonojiHMTeiibHOM cMCTeMW nyaHCOHOB, 6 - c 

AOnOflHMTejlbHblMM - CjX>pM03aAaK)LHMMM 

cucreMaMM nyaHCOHOB 32 n 33 

Ha cfwr. 9 - noKa3aH btodoK BapnaHT 
McnojiHeHMfl 4»pM03aAaK)i^ero yana b BMAe 
cjDparMeHTa BepXHe* m HVDKHeK CMCTeM 
nyaHCOHOB, ocHau^eHHbix Aono/iHMTe/ibHbiMM - 

<$OpM03aAaK)UJV1MW CMCTeMaMM BepXHMX 32 M 
HH)KHMX 33 nyaHCOHOB COOTBeTCTBeHHO. 

CucTeMbi AononHMTenbHbix hvukhmx m BepxHux 
<$opM03aAa*omwx nyaHCOHOB Bbino/iHeHbi M3 

OAMHaKOBbJX n/lOCKMX CjXDpMyiOll^MX 3/ieMeHTOB B 

BUfle napannenorpaMMOB MeHboiero pa3Mepa, 
qeM oneMenTbi ochobhwx CMcreM nyaHCOHOB, 
uuapHnpHO coeAHHeHHbix Apyr c ApyroM no mx 
CTopoHaM, a TaioKe tuapHnpHo coeAMHeHHbix no 

TMHMflM BepUJUH HM>KHeM CMCTeMbi nyaHCOHOB 7 

m /ihhupm BnaA^H BepxHefl CMCTeMbi nyaHCOHOB 
6 COOTBeTCTBeHHO. B nananbHOM - penbecfeHOM 
nojio>KeHMM sepxHea 6 m HM>KHefi 7 cucTewi 
nyaHCOHOB BepXHflfl 32 - u hmkhha 33 
AononHMTenbHbie cfcopMosaAaioiuMe cucTewibJ 
nyaHCOHOB o6pa3yioT nnocKne nosepxHocm. 
Me>KAy KOTopbiMM yKnaAbiBaeTca jiMCTOBaa 
3aroTOBKa 34. 

YcTaHOBKa pacoTaeT cneAyioiUMM oCpasoM. 
Ha nepBOM 3Tane BepxHH?? 6 n hidkhaa 7 
cucTeMbi nyaHCOHOB HaxoAflTca b Ha^anbHOM 
pacT«HyTOM nojio>KeHnn (cj>nr. 7a). 3a 
nonepeMUHy 13 paMa m coeAMHeHHaw c HeCi 
nepe3 y3/ibi nonepenHoro CKonbxeHMH 20 
BepxHHfl CMCTeiwa nyaHCOHOB noAHMMaeTca m 
onupaeTCfl Ha noMaiOLUMflcfl noAKoc 25, 
o6ecneHUBaa 3tmm cBoooAHbiM* AOCTyn b 
paocwyK) 3ony MewAy BepxHefl 6 n HHKHefi 7 
CMCTeMaMn nyaHCOHOB. ripn stom ynpyrvie 
aneMeHTbi 4)MKcaTOpoB 9 h 10 BepxHeCi m 

HUJKHefl CMCTeMbi nyaHCOHOB BblBOAATCfl M3 

3auenneHMq. Ha Bbiorynbi HM>KHefl CMCTeMbi 
nyaHCOHOB yKnaAbiBaeTCfl nucTOBa* 3aroTOBKa 
34. 

Ha btodom 3Tane (4>mi\ 7) paiwa BMecTe c 
BepxHetf CMCTeMOM nyaHCOHOB 6 onycKaeTca. 
BepXHfifl CMCTeivia nyaHCOHOB opueHTMpyeTCR 
OTHocMTenbHO HMxoiefl CMCTeMbi nyaHCOHOB no 
ynpyrMM sneMeHTaM cpMKcaTOpOB 9 m 10. 
flByx3BeHHbie ujapHMpw 26 CB*3biBaK>T y3nbi 
nonepeMHoro CKonb>KeHMfl BepxHeR CMCTeMbi 
nyaHCOHOB no 3aAHe« xpoMKe m y3/ibi 
cKorib>KeHMfi HMKHeft CMCTeMbi nyaHCOHOB no 
3aAHeC^ KpoMKe m o6ecneMMBaK)T opMeHTai4Mio 
BepxHeCi n HM>KHe^ cm ore m nyaHCOHOB no 
nnnoo6pa3HbiM jimhmjim Apyr OTHocMTenbHO 
Apyra. npM 3tom AByx3BeHHbifl uiapHMp 26 He 
npenyiTCTByeT BepTMicanbHOMy nepeMeu^eHMK) 

BepXHeV^ M HM>KHeM CMCTeMbi nyaHCOHOB BO 

BpeMA cf)opMOo6pa30BaHM« AeTa/iM. BaKyyMHaw 
KaMepa, o6pa30BaHHa?i mclukom 28, 
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repMeTM3MpyeTCH no nepeAHevi KpOMKe c 
noMombto repMeTM3MpyioinMX npo0vmeM 29. 

Ha TpeTbeM 3Tane (c|)Mr. 7b) KorineKTop 30 
coeAUHfleTCfl c BaKyyMHofi MarMCTpanbio m 

B03AYX OTIOMMBaeTCfl M3 nOJIOCTM, 
0Cpa30BaHH0M BepXHeM 6 M HMKHeM 7 CMCTeMO^ 

nyaHCOHOB no CMcreMe pm6kmx TpyooK 31. flo 
Mepe OTKaMKM B03Ayxa yBeriMMMBaeTCfl 
AasneHMe aTMOc4>epbi Ha 4)opMyK)inMe 
sneMeHTbi 4. 3a cneT noABM>KHocTM b wapHnpax 
CMCTeMbi nyaHCOHOB MSMeHfltoT rycTOTy csoero 
penbecjia. Ohm oKMMaraTCfl b nnocxocTM 
3aroTOBKM 34, OAHospeMeHHo BHeAP^^Cb b Hee 

J1MHMJ?MM BblCTynOB 1 HM)KHefl CMCTeMbi 

nyaHCOHOB m jimmmamm BnaAMH 2 BepxHei^ 

CMCTeMbi nyaHCOHOB. npOMCXOAMT 

0opMOo6pa3OBaHMe A&TanM OAHospeMeHHo no 
BceM hmhmpm Boo6pa>KaeMOM pa3MeTKM. 

Bo BpeMft 0opMoo6pa3OBaHM^ nonepeMHbte 
y3jibi CKon b>Ke h m r 20, BepXHeft 6 m HM>KHefl 7 

CMCTeMbi nyaHCOHOB COOTBeTCTBeHHO, 

nepeMei^aioTCfl BAonb nonepeMHbix 
HanpaBn«ioinMX 15. 16, 17, 18 k HenoABMWHUM 
L^eHTpaxibHbiM ysjiaM 21. riOABMXHan 
nonepeMHaa Hanpaanfljou^afl paMbi 16 
nepeMemaeTca b rinocKocTM paMbi k 3aAHeB 
nonepeHHoPi HanpaB/inioii^eM 15, cneAys aa 
M3MeHeHMeM nonoKeHMfl nepeAHe^ kpomkm 
cMcreM nyaHCOHOB. 

Ha 3aKn»oHMTenbHOM 3Tane KonneKTOp 30 
OTCoeAMHneTCJi ot BaKyyMHO^ MarMCTpanM. 
Pa3MbiKaioTcq pesMHOBbie repMeTM3Mpyioii;Me 
npo4)MnM 29, npM stom nponcxoAMT 
pa3repMeTM3ai4M« BaicyyMHOft KaMepbi. 
(lOAHMMaeTCfl paMa BMecTe c BepXHefi 
cMCTeMoK nyaHCOHOB 6 m M3BneKaeTca roTOBa« 
AeTa/ib. 3aTeM paMa BMecTe c BepxHeCi 
CMCTeMOM nyaHCOHOB onycKaeTca m 
pacTflrMBaeTCfl oAHOBpeMeHHo c HMWHetf 
CMCTeMOM nyaHCOHOB 3a HanpaBrmromwe 16 m 17 
AO ynopHbix Koneu 24, ycTaHoaneHHbix Ha 
npOAO/ibHbix HanpaBJinraii^MX paMbi 14, 
onpeAenqjoinMX HananbHoe nono>KeHMe CMcreM 
nyaHCOHOB. 

Afia noBbiLueHMfl KanecTBa o^opMyeMoro 
M3Aennfl Mcno/ibsyeTCfl BTopof^ BapnaHT 
KOHCTpyKi4MM <Jx)pMoo6pa3yiou4ero y3na c 

AOnOJlHMTenbHblMM - Cf)OpM03aAaK)lHMMM 

CMCTeMaMM nyaHCOHOB. B npoi^ecce 
4xipMoo6pa30BaHMfl 3aroTOBKa Bee BpeM« 
conpMKacaeTCfl no BceK noBepxHocTM c 
nyaHCOHaMM BepxHePi 32 m HM>KHeR 33 
AononHMTenbHbiMM - c|)opM03aAaK)iUMMM 
CMCTeMaMM (o>Mr. 8,6), hto noBbimaeT tcanecTBO 
roTOBoro M3AenM9. B stom cnynae yoraHOBKa 
pacoTaeT aHanorM^HbiM o6pa30M, onMcaHHOMy 
BbiLue, ho Ha nepBOM 3Tane, KorAa BepXH^n m 

HM)KHflfl CMCTeMbi nyaHCOHOB HaXOA^TCJI B 

Ha^anbHOM pacTflHyTOM nono>KeHMM, 
AononHMTenbHbie - cpopM03aAaK)inMe CMCTeMbi 
nyaHCOHOB o6pa3yiOT nnocKMe noBepxHocTM, 
Me>KAy KOTOpbiMM yKnaAbiBaeTCfl jiMCTOBan 
3aroTOBKa 34. Ha btodom 3Tane, Koraa 
onycKaeTCfl BepxHfl* CMCTeMa nyaHCOHOB 6, 
3aroTOBica nnoTHo conpMKacaeTCR no Bce« 

nOBepXHOCTM C Q>OpM03aAaK)LiJMMM CMCTeMaMM 

nyaHCOHOB 32 m 33. Ha TpeTbeM 3Tane, b 
npouecce c}3opMoo6pa30BaHMn npOMCXOAMT 

COBMeCTHOe TpaHCC^OpMMDOBaHMe OCHOBHblX 

CMCTeM nyaHCOHOB 6 m 7 m AonoriHMTenbHbix - 
4x3pM03aAawLUMx CMCTeM nyaHCOHOB 32 m 33 m 
saroTOBKM 34, npM stom AononHMTenbHbie - 
cpopM03aAaiOLi^Me CMCTeMbi nyaHCOHOB, noA 

Ae^CTBMeM CMJl, npM/lOXeHHblX OT OCHOBHblX 

CMCTeM nyaHCOHOB, npMneraioT k 3aroTOBKe no 
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Bcefi noBepxHocTM w b npoijecce 
TpaHc0opMMpoaaHM5i BepxHefl 6 M HWKHefl 7 
cudeM nyaHCOHOB npnoCpeTa>OT pent>ecJ)Hoe 
cocTOAHne. B peayiibTaTe pe/ibecf) 3aroTOBxw 
coBnaAaeT c penbecfcoM ct»pM03aAaiomkix 

nyaHCOHOB B KOHeHHblfi MOMeHT 

0OpMOO6pa3OBaHMfl. 

OnucaHHoe ycrpoflcTBO Ann rocfepupoBaHUfl 
nucTOBoro MaTepnana no3BonaeT 
M3roTaannBaTb 3nr3aroo6pa3HbiS rocfcp c 

BblCOKOfl npOH3BOflMTeJlbHOCTblO, BhJCOKUM 

KanecTBOM npn ero hmskom ceoecTonMOCTM, npM 
3T0M cHH)K8Ha MaTepnanoeMKocTb yCTpOMCTBa M 
CTOMMOCTb ocHOBHbix ysnoB, ocymecTBneHa 
Gonee npocTaa n st^eKTMBHan cMcreMa 
opueHTai^MH flByx cvicTeM nyaHCOHOB c 
noMOU|bio cfwKcaTopoB c ynpyruM sneweHTOM, 
yMeHbiueHO KonMMecTBO ABWKeHuft paocwux 
opraHOB ycTpo«CTBa. npuMeHeHueM 
AononHvuenbHux cfeopMosaAajomwx cudeM 
nyaHCOHOB floc™raerca oonee BbicoKoe 
KanecTBO roTOBbix fleTanefi. 

YCTpOflCTBO H3rOTOBJieHO B Bl^fle OnblTHO& 

ycraHOBKM (HecymecTBeHHoe omMHiie coctokt b 
tom, hto BMecTO nonajoiqerocfl noAKoca 25 
(0nr. 2) Ann noAAepacaHMfl paMU c BepxHefl 
cucTeMoPi nyaHCOHOB HcnonbsyeTca 
nepeicnaAMHa c kpkdkom, saKpenneHHaa Ha AByx 
CTOflxax). Oho nosBonaeT H3roTaBnuBaTb 
AeTa/iM M3 MeTannnHecKoro nucTa tojiu^mhoK ot 
0,05 ao 0,4 mm, 6yMarn m KapTOHa. PasMep 
roTOBOfl ABTann 350x800 mm. 
npon3BOAHTe/ibHOCTb 30-50 AeTaneCi b nac. 
npuBOA - onexTpoABMraTenb Mou^HOCTbK) 1,2 
kBt. 

OopMyna n3o6peTeHnsi: 

\ \\1 1. YcTpoBcTBO A"fl roc|DpnpoBaHHfl 
nucTOBoro MaTepnana, coAepwamee cucTeMbi 
BepXHux n hhjkhhx nyaHCOHOB, xaxAafl M3 
KOTopbix BbinonHeHa M3 OAnnaKOBbix nnocKnx 
4x3pMyioLUMx oneMeHTOB b BUfle 
napannenorpaMMOB, LuapHnpHo coeAHHeHHbix 
oamh c ApyruM no mx cTopoHaM m o6pa3yiOLHKx 
roc^pupoBaHHyjo noBepxHOCTb, BepxHkie m 
HMXHue (J)MKcaTopbi cooTBeTCTBeHHO BepXHero M 
HM>KHero nyaHcxjHOB, npuBOA cwcreM nyaHCOHOB, 
BbinonHeHHbi^ b bwa© pas-beMHoft BaKyyMHofl 
KaMepbt, a TaioKe y3en noA>©Ma sepxHeft 
cucTeMbi nyaHCOHOB, OTnwHaioLneecfl TeM, mto 

BepXHMW M HH>KHH& CfcUKCaTOpbl BbinOJIHeHbl B 
BMAe MHOr03BeHHMKOB, COCTOflLl^HX H3 n/lOCKHX 
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sjieMeHTOB, ujapHMpHO coeAHHeHHbix Apyr c 
ApyroM c o6pa30BaHvieM rocfcpa, u tuapHnpHO 
COeAHHeHHblX C CVICTeMOtf BepxHux m hwkhmx 

nyaHCOHOB, npn stom Ha nosepxHOCTW 
MHoro3BeHHMKOB saKpenneHbi ynpyrwe 
sneMeHTbi. a pa3-beMHa* BaicyyMHafl icaMepa 
BbinonHeHa b sua© Meujtca H3 
ra3OHenpoHnuaeM0ro MaTepwana c 

BOSMOKHOCTbio ee repMeTM3ai4HM co CTOpOHbi 
noAanvi 3aroTOBKM b paooMyjo 30Hy Me*Ay 
BepxHew n HMKHert cucTeMaMH nyaHCOHOB u 

B03MO)KHOCTblO nOBTOpeHUfl KOHTypa BepxHux M 

hhkhmx nyaHCOHOB b npoi^ecce 
45opMOo6pa30BaHnn-BaKyyMnpoBaHHfl, npn stom 
y3e/i noAbeMa BepXHeW cucTeMbi nyaHCOHOB c 

($>M KCa TO pa M H BbinonHeH C B03MOXHOCTbK) 

noBopOTa cucTeMbi BepxHux nyaHCOHOB 
oTHOcviTenbHo ocu, napannenbHoi^ oahom M3 ee 
CTopoH. m npeACTaan^eT cooofl npnMoyronbHyio 
paMy, Bbino/iHeHHyjo M3 TpyoMaTbix 
Hanpaanwioinnx, tuapHnpHO coeAMHeHHyio c 
BepxHeR cucTeMoW nyaHCOHOB, KpoMe Toro, 
oAHa H3 nonepeMHbix HanpaBn$i(ou^MX paMbi 

MMeeT B03MO>KHOCTb 

B03BpaTHO-nocTynaTenbHoro nepeMemeHun b 
nnocKOCTM paMbi b npouecce 

4>opMoo6pa30BaHMn, a BepxHflfl m HM)KHfln 
cucTeMbi nyaHCOHOB npw stom nMeioT 
BO3M0>KHOCTb n3MeHeHMfl CBoero penbe4)a, a 
TaioKe pa3MepoB b nnaHe n no BbicoTe. \\\2 2. 
ycrpoMCTBo no n.1, oTnunaraLAeecfl TeM, mto oho 
coa6P>kv!t Aono/iHMTenbHbte - c{)opM03aAa»ou4ne 
cucTeMbi HMKHI4X m BepxHux nyaHCOHOB, KaTOan 
M3 KOTopbix ujapHnpHO coeAHHeHa no jimhmh 

BepLUHH HM>KHe« CMCTeMbl nyaHCOHOB H J1MHHM 

BnaAMH BepxHeR cucTeMbi nyaHCOHOB 

COOTBeTCTBeHHO, BbinOJlHeHHbJX c 

BOSMOKHOCTbio hx npM/ieraHMB K nOBepXHOCTH 
3aroT0BKM Ha Bcex oTanax c^opMooepasoBaHun, 
npn 3tom AononHMTenbHbie - 0opMO3aAaK)mne 
ckicTeMbt BepxHux n hm>khhx nyaHCOHOB 
BbinonHeHbi M3 OAHHaKOBWx nnocKnx 

CjXDpMyMDU^MX 3/ieMeHTOB B BMA@ 

napannenorpaMMOB, mapHnpHo coeAHHeHHbix 
Apyr c ApyroM no nx CTopoHaM, a pa3Mepbi mx 
Bbi6paHbi TaK, hto b Ha«-ianbHOM nono>KeHnn 
sepxHetf m Hn>KHe« cucTeM nyancoHOB BepxHfln 
h HM>KHfl^ AononHHTenbHbie 4)OpM03aAaK)ii^iie 
cucTeMbi nyaHCOHOB oGpasyioT nnocxne 
noBepxHocTM, Me>KAy KOTopbiMM yKnaAbiBaeTCfl 
3aroTOBKa. 
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